Two acidic proteins involved in toxoflavin production by Pseudomonas glumae, causal agent of rice seedling rot and grain rot, were identified. Non-toxigenic (Tox-) Tn5 mutants which did not produce a yellow pigment, were avirulent to rice plants. When proteins from wild-type and Tox-strains were separated by two-dimensional polyacrylamide gel electrophoresis (2D-PAGE), two acidic proteins, designated as TRP-1 and TRP-2, were found in the wild-type but not Tox-strains. The synthesis of TRP-1 and -2 was confined to the late exponential phase of culture growth, corresponding to toxoflavin production during the late exponential to early stationary phases of culture growth. The anti-TRP1 antibody reacted with a single protein band of about 30kDa only on blots of SDS-PAGE separations of those P. glumae and P. gladioli strains able to produce toxoflavin.
INTRODUCTION
Pseudomonas glumae Kurita and Tabei causes rice seedling rot in nursery boxes and grain rot in the field after heading. The bacterium produces a yellow substance which has been identified as the phytotoxin toxoflavin12).
Toxoflavin, a yellow crystalline solid isolated in 1933 from Pseudomonas cocovenenans, was responsible for certain fatal food poisonings among the natives of Java16,17). Later, the antibiotic xanthricin from a Streptomyces species was identified as toxoflavin8). However, as a phytotoxin, this substance is produced only in P. glumae and several strains of P. gladioli.
The toxin reduces the growth of both leaves and roots of rice seedlings5,12), and produces a chlorotic spot on thier leaves. Added to this, Tox-strains spontaneously occurring during the course of subculture, do not cause disease. Therefore, toxoflavin synthesis appears to play an important role in lesion development of P. glumae on rice plants.
One objective of the present study was to isolate non-toxigenic mutants of P. glumae by transposon mutagenesis and to determine the role of toxin production in virulence. In addition to this, we speculated that wild-type and Tox-strains might differ in the production of proteins, which are primary gene products, and that wildtype-specific proteins may contribute to toxin production.
If 
